Solubilization of receptors for thyrotropin-releasing hormone from GH4C1 rat pituitary cells: demonstration of guanyl nucleotide sensitivity.
TRH receptors have been solubilized from GH4C1 cells using the plant glycoside digitonin. Solubilized receptors retain the principal binding characteristics exhibited by the TRH receptor in intact pituitary cells and their membranes. The binding of the methylhistidyl derivative of TRH [( 3H]MeTRH) attained equilibrium within 2-3 h at 4 C, and it was reversible, dissociating with a t1/2 of 7 h. Analysis of [3H]MeTRH binding to soluble receptors at 4 C yielded a dissociation constant (Kd) of 3.8 nM and a total binding capacity (Bmax) of 3.9 pmol/mg protein. Peptides known to interact with non-TRH receptors on GH cells failed to interfere with the binding of [3H]MeTRH, indicating that the TRH binding was specific. Chlordiazepoxide, a competitive antagonist for TRH action in GH cells, inhibited TRH binding to soluble receptors with an IC50 of 11 microM. When [3H]MeTRH was bound to membranes and the membrane proteins were then solubilized, we found enhanced dissociation of the prebound [3H]MeTRH from its solubilized receptor by guanyl nucleotides. Maximal enhancement of [3H]MeTRH dissociation by 10 microM GTP gamma S occurred within about 45 min at 22 C. GTP gamma S, GTP, GDP beta S, and GDP were all effectors of [3H]MeTRH dissociation, exhibiting EC50s in the range of 14-450 nM. The rank order of potency of the tested nucleotides was GTP gamma S greater than GTP congruent to GDP beta S greater than GDP much greater than ATP gamma S greater than GMP. We conclude that TRH receptors have been solubilized from GH cells with digitonin and retain the binding characteristics of TRH receptors in intact pituitary cells. Furthermore, prebinding [3H]MeTRH to GH4C1 cell membranes results in the solubilization of a complex in which the TRH receptor is linked functionally to a GTP binding protein.